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© Sheath for butterfly needles. 



© A sheath for use in removing hypodermic nee- 
dies having butterfly-shaped gripping side strips 
from patients and retaining the point of the removed 
needle in the sheath even when the needle and 
sheath are disposed of so that all persons who 
handle the needle are protected from being pricked. 
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SHEATH FOR BUTTERFLY NEEDLES 



A. Field of Invention 

This invention relates to apparatus for safely 
removing needles, inserted in patient's for with- 
drawing or injecting fluids, in such a way as to 
protect medical personnel from being punctured or 
even pricked by the removed needle. Additionally 
the apparatus of the present invention continues to 
completely sheath a removed needle even when 
the needle is thrown away, thus protecting all per- 
sons who could inadvertently be punctured or 
pricked. 



B. Background of the Invention 

Needle infusion and extraction apparatus for 
administering or draining fluids from patients have 
been- known for years. The type of needle appara- 
tus of interest here are hypodermic needles con- 
nected at one end to flexible plastic tubes. At the 
bases of these needles where the plastic tubes are 
connected there are fixedly attached to the needle 
a generally butterfly-shaped needle holder. The 
butterfly-shaped needle holders are often fabricat- 
ed from 'plastic and include a pair of flexible side 
strip portions laterally projecting in opposite direc- 
tions from the needles. When the needles with their 
butterfly-shaped holders are being inserted in a 
patient, the flexible side strip portions of the needle 
holders are -bent up to erect positions by the medi- 
cal operator's fingers and held between finger tips 
so that the operator can move the needles ac- 
curately for insertion into patients. After a needle is 
inserted in a patient, the flexible side strip portions 
of the needle holder are released from the finger 
tips. Releasing the side strip portions of a butterfly- 
shaped needle holder allows the side strips to 
return to their respective original positions projec- 
ting laterally from the needle. As inserted in a 
patient, the side strip portions of a butterfly-shaped 
needle holder extend substantially in parallel ori- 
entation with respect to the surface of the patient's 
arm. Thus, the needle and its attached butterfly- 
shaped needle holder can be secured to the pa- 
tient's arm by the use of, for example, adhesive 
tape positioned in part on the side strip portions of 
the butterfly-shaped needle holder and in part on 
the patient's skin. 



in order to extract such a needle from a patient 
the adhesive tape is removed and the side strips of 
the butterfly-shaped needle holder are again bent *■ 
up to erect positions by the medical operator and 
5 are grasped by the operator's fingers to apply 
force for removing the needle. 

Examples of disclosures of known needles 
which incorporate fixedly attached butterfly-shaped 
needle holders include those made in: United 
io States Patent No. 3,670,727, entitled Medical Infu- 
sion Set, issued June 20, 1972; United States Pat- 
ent 4,324,236, entitled Fitting For Use In Perform- 
ing A Vascular Puncture, issued April 13, 1982; 
United States Patent No. 4,326,519, entitled 
75 Venipuncture Device, issued April 27, 1982; United 
- States Patent No. 4,349,022, entitled Medical Nee- 
dle Assembly, issued September 14, 1982; and 
United States Patent No. 4,585.444, entitled Intra- 
venous Needle Assembly, issued April 29, 1986. 

20 

Summary of the Invention 

An ever present danger to medical personnel 

25 using hypodermic needles which have been in- 
serted in patients is the possibility that after a 
needle has been contaminated by contact with a 
patient's tissue and fluids, the needle will inject 
harmful material into another person as a result of 

30 an inadvertent breaking of that second person's 
skin by the contaminated point of the needle. The 
spreading of fatal hepatitus to medical personnel 
by inadvertent pricking of their skin with contami- 
nated needles is a well known hazard. Another fatal 

35 disease which can be spread by pricking with 
contaminated needles is Acquired Immune Defi- 
ciency Syndrome (AIDS). 

The present invention avoids the spreading of 
diseases through inadvertent skin pricking with 

40 contaminated needles by providing a convenient 
sheath which covers the entire length of the nee- 
dle. Especially covered and protected from contact 
with any person who handles need^ enclosed in 
sheaths of the present invention is the entire bevel- 

45 led edge of the quillpen acuminated tip portion of 

the needle. The sheath can be fabricated from a : 
single piece of injection molded plastic. As fab- 
ricated, the sheath of the present invention is a low 
cost part which, along with the encased contami- 

so nated needle, can be safely put in trash collectors 
for disposal. 

As constructed, the sheath is not associated 
with a needle until a needle is to be removed from 
a patient When a needle is to be removed from a 
patient, the sheath is placed on the skin of the 
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patient and the plastic tube connected to the nee- 
dle is laid on top of the sheath and the sheath is 
moved toward the inserted needle along the length 
of the plastic tube. The sheath is moved adjacent 
the inserted needle with the side strips of the 
butterfly-shaped needle holder positioned in the 
sheath. Th n the plastic tube is grasped and pulled 
against the sheath so as to extract the needle from 
the patient and lodge the side strips into the sheath 
with retaining spring clips positioned against the 
side strips to prevent the needle from falling out of 
the sheath and exposing the pointed tip of the 
needle. 



Brief Description of the Drawings 

The novel features of the invention will be more 
readily appreciated from the following description 
when read in conjunction with the appended draw- 
ings, in which corresponding components are des- 
ignated by the same reference numerals through- 
out the various figures. 

Figure 1 is a top plan view of the sheath 
according to the present invention; 

Figure 2 is a top plan view of a needle with a 
butterfly-shaped needle holder and connected plas- 
tic tubing as known in the prior art; 

Figure 3 is a perspective view of a needle 
inserted in the arm of a patient with a sheath of the 
present invention positioned adjacent the plastic 
tube connected to the needle as the sheath should 
be positioned prior to extraction of the needle; 

Figure 4 is a sectional side view of the 
sheath of the present invention taken along the line 
4-4 of Figure 5 with a needle positioned in the 
sheath; 

Rgure 5 is a top plan view of the sheath 
according to the present invention with a needle 
positioned in the sheath; 

Rgure 6 is a sectional side view of the 
sheath of the present invention taken along the line 
6-6 of Figure 5 with a needle positioned in the 
sheath; 

Figure 7 is a perspective view of the sheath 
of the present invention showing use of buttresses 
to increase the stiffness of the gripping wings; 

Rgure 8 is a perspective view of an alter- 
native embodiment of the sheath of the present 
invention made from an embossed plastic sheet; 

Rgure 9 is a bottom plan view of the sheath 
of the present invention as shown in Rgure 8 prior 
to folding into the configuration shown in Rgure 8; 

Rgure 10 is a sectional side view of the 
sheath shown in Figure 8 taken along the line 10- 
10 of Rgure 8 with a needle positioned in the 
sheath; 



Rgure 1 1 is a top plan view of the sheath 
shown in Rgure 8 with a needle positioned in the 
sheath; and 

Rgure 12 is a bottom plan view of the 
5 sheath shown in Rgure 8. 

Detailed Description of the Invention 

to A sheath according to the present invention is 
shown in Rgure 1 where it is generally designated 
by reference number 10. The sheath 10 can be 
fabricated from injection molded plastic as a single 
continuous structure. Suitable plastics, as will be 

75 clear from the following descriptions, should exhibit 
elastic properties and be resistant to fracture. By 
so fabricating sheaths 10, they can be safely used 
to protect those people who are removing needles 
inserted in patients and handling contaminated 

20 needles after they are removed from patients. 

An example of a known needle with a butterfly- 
shaped needle holder for which the sheath 10 of 
the present invention is intended for use with is 
shown in Rgure 2 and is generally designated by 

25 reference numeral 12. Included is the needle por- 
tion 14, butterfly side strips 16 which provide grip- 
ping surfaces for manipulating the needle 14 and a 
plastic tube 18 for fluid supply to or drainage from 
the needle 1 4. 

30 As used in treating a patient the needle 14 can 

be inserted into a patient's arm as shown in Rgure 
3. The side strips 16 of the butterfly-shaped needle 
holder are positioned parallel to the patient's skin 
so that those side strips 16 can be taped to the 

35 patient and thereby anchor the needle 14 to the 
patient's arm. 

Previously, removing an inserted needle 14 
first involved removing the tape (not shown) which 
held the needle 14 fixed to the patient and then the 

40 side strips 16 were gripped and used to remove 
the needle 14. Such a removal of a needle 14 
exposes all who could come in contact with the 
contaminated needle 14 to the possibility of being 
pricked and injected with contaminating tissue and 

45 fluids. 

To avoid the possibility of inadvertent skin 
pricking by a contaminated needle 14 the present 
invention provides a sheath 10 which is used in 
conjunction with removing a needle 14 from a 

so patient and thereafter continuously encases the 
needle so that it can not result in the pricking of 
persons who handle the sheath 10. Removing a 
needle 14 from a patient in conjunction with a 
sheath 10 is accomplished by placing the sheath 

55 base plate 20 of the sheath 10 on the skin of the 
patient adjacent an inserted needle 14 (see Rgures 
3 and 4). As positioned on the pati nt the sheath 
10 has guiding ear tabs 22 which are oriented to 
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essentially straddle the inserted needle 14 when 
the sheath 10 is moved in a straight line toward the 
needle 14. The plastic tube 18 connected to needle 
14 is positioned between gripping wings 24 (see 
Figure 3) so that the gripping wings 24 can be held 
between a medical operator's fing rs and at the 
same time the medical operator can grip the plastic 
tube 18. Thus arranged and held, the sheath 10 is 
moved toward the inserted needle 14 so that the 
side strips 16 pass over the guiding ear tabs 22 
and enter between the sheath base 20 and the 
sheath upper walls 26. Then the plastic tube 18 
connected to inserted needle 14 is pulled to re- 
move the needle 14 from the patient and lodge the 
side strips 16 of the butterfly-shaped needle holder 
all the way into the sheath 10 so that the side 
strips 16 are locked into the sheath 10 by retaining 
springs 28 (see Figures 5 and 6). 

Retaining springs 28 can be attached from 
either the sheath base 20 or from the sheath upper 
wall 26. As arranged in the sheath 10 the retaining 
springs 28 permit the side strips 16 to pass all of 
the way into the sheath 10. However, the retaining 
springs 28 abut against the side strips 1 6. after the 
side strips 16 are in the sheath, so as to prevent 
the side strips 16 from coming out of the sheath 
10. Since the needle 14 is attached to the side 
strips 16, it also can not come out of the sheath 10 
which is dimensioned to completely cover the en- 
tire length of the needle 14 and in particular its 
pointed end. To assist in having the needle 14 
completely covered by the sheath 10 the gripping 
wings 24 are dimensioned so that even if the 
sheath 10 were bent to force the point of a retained 
needle 14 to move up and away from the base 
plate 20 the point of the needle 14 would still be 
positioned between the gripping wings 24 and not 
exposed to cause a-'skin prick- 
In an alternative embodiment of the sheath 10 
of the present invention, the gripping wings 24 are 
braced to ensure their proper positioned with re- 
spect to the remaining structure of the sheath 10. 
To provide the braces integral buttresses 30 are 
positioned against the upper wall 26 and the grip- 
ping wings 24 (see Figure 7). The buttresses 30 
can be included in the original injection molding of 
the sheath 10. With the buttresses 30, the gripping 
wings 24 are more rigidly maintained in upright 
positions from the upper wails 26 and so further 
prevent the gripping wings 24 from being bent 
down against the upper walls 26. Having the grip- 
ping wings 24 bent against the upper walls 26 
could expose medical personnel to the possibility 
of the point of the enclosed needle 14 pricking 
their skin. So the buttresses 30 increase the pro- 
tection provided by the sheath 10. 



The sheath 10 of the present invention, instead 
of being fabricated from injection molded plastic, 
can also be fabricated from stiffened paper, such 
as paper impregnated with plastic, from embossed 
5 sheet metal, or from an essentially uniform thick- 
n ss of tear resistant plastic sheet which has been 
embossed with necessary relief features and then 
folded to form the sheath 10 (see Figures 8 and 9). 
Included among the relief features are the gripping 
70 wings 24 which are formed with hooked ends 32 
over the guiding ear tabs 22 so as to provide 
abutting surfaces for stopping forward movement of 
fingers used to move the sheath 10 with the grip- 
ping wings 24 along the skin of a patient. Also 
75 embossed on the plastic sheet used from the 
sheath 10 shown in Figure 8 are retaining dimples 
28a for preventing the butterfly needle 12 side 
strips 16 from coming out of the sheath 10 after the - 
butterfly needle 12 is inserted. A rectangular tray 
20 34 depression is embossed in the sheath base 
plate 20 for receiving the needle side strips 16 and 
thereby assisting the retaining dimples 28a in lock- 
ing the butterfly needle 12 within the sheath 10. 
To assemble the sheath 10 from the embossed 
25 sheet of plastic shown in Figure 9, the plastic sheet 
is folded and creased along lines 36 to bring the 
gripping wings 24 on top of the sheath base plate 
20 with the retaining dimples 28a protruding into 
the hollow volumes formed by the gripping wings 
• 30 24. Then a heat-seal seam 38 is made at the end 
of the sheath 10 furtherest from the guiding ear 
tabs 22 to hold the gripping wings 24 over the 
sheath base plate 20. 

Use of the sheath 10 shown in Figure 8 is 
35 facilitated by bending the guiding ear tabs 22 up 
from the plane of the sheath base plate 20 so they 
do not catch on anything when the sheath 10 is 
moved forward on a patient's skin to engage a 
butterfly needle 12. (See Figure 10.) To even fur- 
40 ther facilitate use of the sheath 10, upper guiding 
ear tabs (not shown with drawings) can be attached 
to the upper walls 26 so they over hang the guiding 
ear tabs 22 extending from the. sheath base plate 
20. The combination of upper guiding ear tabs and 
45 lower guiding ear tabs 22 provides a combination 
of surfaces for directing butterfly side strips 16 into 
the sheath 10. The upper guiding ear tabs can also 
be bent up and away from the sheath base plate 
20. 

so After moving a butterfly needle 12 into the 
sheath 10 shown in Figure 8 a needle point retainer 
strip 40 further assists the sheath 10 in encasing 
the needle portion 14. The needle point retainer 
strip 40 is formed from the same thickness of 

55 plastic sheet used to form the rest of the sheath 
10. 
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The above discussion and related illustrations 
of the present invention are directed primarily to 
preferred embodiments and practices of the inven- 
tion. However, it is b lieved that numerous changes 
and modifications in the actual implementation of 
the concepts described herein will be apparent to 
those skilled in the art, and it is contemplated that 
such changes and modifications may be made 
without departing from the scope of the invention 
as defined by the following claims. 

Claims 

1 . A protective disposable sheath for hypoder- 
mic needles having butterfly-shaped side strips, 
said sheath comprising:. 

(a) a continuous flat base plate; 

(b) two upper walls positioned over the same 
side of said base plate so that -an essentially 
straight opening wide enough to allow passage of a 
hypodermic needle is provided between said upper 
walls and over said base plate by having an edge 
of one of said upper walls at an essentially con- 
stant distance from an edge of the other of said 
upper walls; 

(c) retaining means positioned within the vol- 
umes formed between said base plate and each of 
said upper walls, said retaining means permitting 
said butterfly-shaped side strips to enter into but 
not to be withdrawn from said volumes formed 
between said base plate and each of said upper 
walls so that after said butterfly-shaped side strips 
are held in said sheath by said retaining means the 
base plate and said two upper walls extend beyond 
the pointed end of said hypodermic needle; and 

(d) two gripping surface means, one of said 
gripping surface means attached to one of said two 
upper walls, and extending away from said upper 
wall, the other of said gripping surface means 
attached to the other of said two upper walls, and 
extending away from said upper wall, portions from 
each of said two gripping surface means forming a 
channel over said essentially straight opening, said 
portions of said two gripping surface means for- 
ming said channel having their attachment to said 
two upper walls essentially at the edges of said two 
upper walls which form said essentially straight 
opening. 

2. The sheath of claim 1 wherein said base 
plate includes two hemispherical extensions one 
substantially positioned forward of one of said up- 
per walls and the other of said hemispherical ex- 
tensions positioned forward of the other of said 
upper walls. 



'3. The sheath of claim 2 wher in each of said 
two hemispherical extensions are bent up from the 
plane of said continuous flat base plate toward said 
upper walls. 

5 4. The sheath of claim 1 wherein said base 

plate includes two hemispherical extensions, and 
each of said upper walls includes a hemispherical 
extension; each of said hemispherical extensions 
from said upper walls is located over a hemispheri- 

to cal extension from said base plate. 

5. The sheath of claim 4 wherein each of said 
two hemispherical extensions from said base plate 
are bent up from the plane of said continuous flat 
base plate toward said upper walls, and the two 

75 hemispherical extensions from said upper walls are 
bent up and away from the planes of said upper 
walls. 

6. The sheath of claim 1 wherein there is 
interconnected between each gripping surface and 

20 the adjacent upper wall a supporting buttress 
means. 

7. The sheath of claim 1 wherein said retaining 
means are spring clips attached to said upper 
walls. 

25 8. The sheath of claim 1 wherein said retaining 

means are spring clips attached to said base plate. 

9. The sheath of claim 1 wherein said retaining 
means are dimples attached to said upper walls. 

10. The sheath of claim 1 wherein said retain- 
30 ing means are dimples attached to said base plate. 

11. The sheath of claim 1 wherein a flexible 
strip is attached to one of two said upper walls 
adjacent said straight spring so said flexible strip 
spans across said straight opening. 

35 12. The sheath of claim 1 wherein said sheath 

is made of plastic. 

13. The sheath of claim 1 wherein said sheath 
is made of embossed plastic sheeting. 

14. The sheath of claim 1 wherein said sheath 
40 is made of stiffened paper. 

15. The sheath of claim 1 wherein said sheath 
is made of embossed sheet metal. 
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